The relationship between enhanced cell-mediated immunity (CMI) to staphylococcal antigens, expressed as delayed hypersensitivity (DB), and the development of catar rhal infiltrates at the limbus in the rabbit has been explored by others. This DB is required for infiltrates to develop in the rabbit cornea when it is exposed to con junctival inoculation with live Staphylococcus aureus cells. Similar investigations have not been pursued in the human, although St aureus, but cultures of the ulcers were sterile. 2 They noted that single or multiple rounded or crescentic lesions developed in the peripheral corneal stroma separated from the limbus by a narrow rim of clear cornea. At times the mul tiple lesions extended to become a confluent partial ring infitrate, 1-2 mm wide and rarely deeper than the mid-stroma. They found recurrences and ulceration to be common with vascularisation occurring from the lim bus. A non-infective 'hypersensitivity' aetiology was suggested based on rabbit experiments.
In 1946 Thygeson recorded the isolation of St. aureus from the lids of 133 of 156 patients with catarrhal ulcers associated with chronic catar rhal conjunctivitis.! Hogan et al. noted that rvarginal corneal infiltrates and ulcerations occasionally occurred during the course of lid infections when lid cultures usually grew St. aureus, but cultures of the ulcers were sterile. 2 They noted that single or multiple rounded or crescentic lesions developed in the peripheral corneal stroma separated from the limbus by a narrow rim of clear cornea. At times the mul tiple lesions extended to become a confluent partial ring infitrate, 1-2 mm wide and rarely deeper than the mid-stroma. They found recurrences and ulceration to be common with vascularisation occurring from the lim bus. A non-infective 'hypersensitivity' aetiology was suggested based on rabbit experiments.
Marginal ulcers and phlyctenulae usually respond to topical steroid. 2 While treatment alleviates symptoms, it is not curative and patients continue with recurrent marginal ulcers over many years. It is interesting that marginal ulcers and blepharitis may be asym metrical or even unilateral.
In rabbit experiments Hogan et al. obtained no pathological effect by repeated topical installations of staphylococcal antigen or toxin in non-immunised rabbits. Injection of a challenging dose of staphylococcal antigen (cell wall/toxic filtrate) or toxoid into the central corneal stroma of rabbits, previously immunised subcutaneously with staphylococ cal cell wall antigen or pure toxoid, did pro- This study was set up to determine whether the immunological findings in the rabbit, as discussed above, truly relate to the human disease. We have assessed whether recurrent marginal ulceration at the limbus is related to enhanced CMI to St. aureus cell wall antigens.
Patient Studies and Methods
We have investigated 69 patients with a clini cal diagnosis of blepharitis of whom 11 had symptomatic marginal keratitis requiring treatment with steroids. We have tested their response to killed St. aureus and St. epider midis and protein A, using skin tests which were read after 15 minutes and 48 hours. We cultured lashes, lid margins and conjunctivae by a quantitative soluble swab method.6 All patients underwent slit-lamp examination and symptoms and signs were recorded.
Suspensions of St. aureus (NCTC 6571) and St. epidermidis (NCTC 7292) were prepared from heat-killed cultures and diluted to 5 xI 08 cells/ml in saline preserved with phenol (Bencard Ltd, Great West Road, Brentford, Middlesex TW8 9BD). Protein A was freshly prepared and diluted to 50 nanograms/ml from purified freeze-dried protein A (Phar macia Fine Chemicals Ltd). Each was injected intradermally; 0.1 ml of the staphylococcal suspensions and O. 05ml of the protein A prep aration. A control injection of 0. 1 ml saline preserved with phenol was also given intra dermally. Early wheal and flare was read at 15 minutes while swelling and central induration was read at 48 hours.
Results
We found that 2.5 nanograms of protein A injected intradermally gave a wheal and flare response at 15 minutes in all patients but swelling and induration at 48 hours varied from nil to a swelling 100mmx50 mm. Patients were divided into three groups of 'normal' (0--20 mm), moderate (21-60 mm) and enhanced (greater than 60 mm) reaction (DH) to this protein (table) .
Patients could be divided into two groups on the basis of induration at 48 hours to whole killed cells of St. aureus. Forty-one patients gave induration of 5 mm or greater (mean 7.2) and 28 had induration of 4 mm or less (mean 0.9). For patients with enhanced DH to St. aureus cell walls, 51 per cent of reactions to protein A exceeded 60 mm and 27 per cent ranged between 21 and 60 mm. For patients without DH, 72 per cent gave reactions of 0--20 mm and 17 per cent gave a reaction of 21-60 mm. The response to St. epidermidis had been minimal «2 mm) in 62 patients, but reached 4-5 mm in 7 patients, including two with marginal keratitis and enhanced DH to St. aureus.
Eight of 11 patients (average age 37 years) with symptomatic marginal keratitis, requir ing treatment with steroids, were found in the 
